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PURPOSE:To extend the region of mutual communication between different medium terminals by detecting the receiving ability of a remote 
terminal in the communication of document information formed at a transmission side and converting the information of a terminal of the 
transmission side into the signal from received by the remote terminal in response to the receiving ability of the remote terminal. 
CONSTITUTION:When each terminal after call setting discriminates terminal ability each other, a transmission terminal sets automatically 
the communication mode in response to the ability of the receiving terminal. If the transmission side transmits a communication sentence 
formed by a character code and the remote terminal has no ability to receive the character, the transmission side converts the character 
code into a binary code and transmits it as a facsimile signal. In the conversion from the character code into the binary code, it is converted 
into the facsimile scanning line signal from the character dot matrix. This method is the same as that receiving the character code and 
recording and outputting it to a picture element type printer. The information formed at the transmission terminal is communicated as the 
facsimile signal converted to the binary code even if the remote terminal has no character receiving function and the area of mutual 
communication is extended. 
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[NAME OF DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] CODE COMMUNICATION SYSTEM 
[SCOPE OF CLAIMS FOR PATENT] 

[Claim 1] A code communication system for transmitting 
5 information from a transmitting terminal to the other 
terminal via a circuit line, the transmitting terminal 
comprising: 

means for storing either or both the character code 
into which text information is coded and the binary code 
10 into which image information is coded; 

means for converting the character code into the 
binary code; 

means for identifying the function of the other 
terminal; and 

15 means for controlling a switch for setting a 

communication mode, wherein 

in communication, the transmitting terminal sets 
the communication mode to: 

the teletex mode and transmits the stored text 
20 information to the other terminal without code 

conversion when the receiving terminal has the 
ability to receive the character code; 

the mixed mode and transmits mixed information 
of text information and image information to the 
25 other receiving terminal when the receiving terminal 

has the ability to receive both the character code 
and the binary code; and 
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the facsimile mode and converts the character 
code stored in the storage section into the binary 
code and transmits the binary code to the receiving 
terminal when the receiving terminal does not have 
5 the ability to receive the character code. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[Technical Field of the Invention] 

The present invention relates to a communication 
system capable of establishing a mutual communication 
10 with a terminal of different type by means of conversion 
of the signal form. 
[Prior Art] 

When information inapageis expressed by characters, 
the information is transmitted as character code 

15 information and when expressed by graphics, the 
information is transmitted as mixed information of 
characters and graphics made up of binary code information 
such as the facsimile code. In the case of this system, 
it is necessary for the receiving end to have the same 

20 ability as that of the terminal on the transmitting end. 
However, there are many devices that can receive only 
image information such as a facsimile or only text 
information such as a teletex. Currently, International 
Telegraph and Telephone Consultative Committee 

25 (hereinafter, referred to as CCITT), which is an 
International Organization for Standardization relating 
to telecommunications facilities recommends that a 



3 



terminal such as a basic teletex deals only text 
information and a terminal such as a basic facsimile deals 
only image information. Moreover, a terminal that can 
transmit and receive the above-mentioned mixed 
5 information of characters and graphics in a page is also 
accepted (hereinafter, this terminal is referred to as 
a mixed mode terminal) . When communication is 

established between two of the teletex, facsimile, and 
mixed mode terminal, if either terminal is a facsimile, 

10 it is necessary to communicate using the binary code, 
and using the character code if either terminal is a teletex. 
In this case, if an operator on the transmitting end or 
on the call-originating end that requests communication 
can identify the receiving ability of the other terminal 

15 in advance, it is possible to judge as to which mode to 
use prior to communication but if the number of terminals 
increases as the terminals described above prevail, it 
becomes impossible for an operator to sufficiently grasp 
the function of the other communication party and set 

20 a proper communication mode. Particularly, a problem 
arises when a document that mixedly includes characters 
and graphics created on a mixed mode terminal is 
transmitted by a facsimile or teletex. 

The conventional device of this type has some 

25 drawbacks because when the transmitting end has a mixed 
mode terminal and the receiving end has a facsimile or 
teletex, information about the ability to receive cannot 
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be exchanged between both ends or mixed information cannot 
be transmitted to the other party, resulting in that 
communication cannot be established. 

Fig.l is an explanatory diagram showing an example 
5 of the conventional communication pattern and in the 
figure, T denotes a transmit ting end, R denotes a rece iving 
end, FAX denotes a facsimile, TTX denotes a teletex, MIX 
denotes amixedmode terminal, I denotes image information, 
T denotes text information, and T/I denotes mixed 

10 information of characters and graphics . 

In other words, when the transmitting end has a 
terminal for transmitting image information, the 
receiving end must be a facsimile or a mixed mode terminal 
that can receive image information I. 

15 When the transmitting end has a terminal for 

transmitting text information T, the receiving terminal 
must be a teletex or a mixed terminal. 

Moreover, when the transmitting end has a terminal 
for transmitting mixed information of characters and 

20 graphics, the receiving side must be a mixed mode terminal . 

In the conventional communication, other 
communication patterns than described above cannot be 
established. However, the printing system of a printer 
that receives characters has changed from a system in 

25 which a character matrix is impressed with a hammer to 
print the character to a system in which a character is 
expressed by a dot matrix and dots are printed in a line 
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scan method similar to that used in a facsimile, and as 
a result there is almost no difference between a printer 
and a facsimile receiver. Therefore, if a facsimile 
receiver can receive the character code and express the 
5 character code in a dot matrix, it can be said that the 
facsimile has the ability to receive the character code. 
[Problems to be Solved by the Invention] 
Fig. 2 shows an example of a communication pattern 
in this case, where the transmitting end, as a teletex, 

10 transmits text information T and on the receiving end, 
a char act er /binary code conversion section composed of 
an IC is attached additionally to a facsimile receiver 
so as to turnthe facsimile receiver into a teletex receiver 
virtually. As a result, the teletex on the transmitting 

15 end can transmit on the assumption that the receiving 
end is a teletex, but if the receiver has only a facsimile 
function, communication cannot be established as in the 
case shown in Fig.l. 

[Means for Solving the Problems] 

20 The present invention has been developed in order 

to remove these drawbacks and a communication system 
according to the present invention is characterized in 
that information in the form of a document created on 
the transmitting end is converted into a signal form that 

25 can be received by the terminal on the receiving end in 
accordance with the receiving terminal's ability to 
receive, which has been notified before communication, 
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and an object of the present invention is to enlarge the 
area in which a mutual communication between terminals 
of different type can be established. Fig. 3 to Fig. 7 are 
explained in detail below. 
5 [Embodiments of the Invention] 

Fig. 3 shows an embodiment of the character /code 
information communication system according to the present 
invention and the purpose thereof is to enlarge the 
communication area by performing conversion from the 

10 character code into the facsimile binary code on the 
terminal on the transmitting end. In the figure, T* 
indicates that text information is converted from the 
character code into the binary code and T/I** indicates 
that only the text information in a mixed text-and- image 

15 document is converted from the character code into the 
binary code, and other symbols are the same as those 
explained in Fig.l and Fig. 2. 

In this communication system, a document containing 
text information produced by an operator prior to 

20 communication is transmitted automatically in the form 
of a code adapted to the ability of the other terminal 
in accordance with the ability of the other terminal and 
since the transmitting terminal adapts itself to the 
function of the receiving terminal, the receiving 

25 terminal does not have to perform any kind of conversion. 

When communication is established between a 
transmitting terminal and a receiving terminal, the 
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protocol to be used by both terminals must be the same. 
The above-mentioned CCITT intends to make common the 
protocol to be used by a teletex, a facsimile for a data 
network, and a mixed mode terminal having both functions . 
5 Thanks to the common protocol, it is possible to 
automatically identify the function of the other terminal 
when communication is established without the need for 
an operator to pay attention as to whether the other 
terminal is a teletex, a facsimile, or a mixed-mode 

10 terminal. At this time, if the receiving terminal has 
the ability to receive the document information coded 
on the transmitting end, the document produced on the 
transmitting terminal can be transmitted as it is, but 
if not, the transmitting terminal is required to adapt 

15 to the receiving ability of the receiving terminal or 
abort the communication. Particularly, this problem 
becomes serious when text information is transmitted to 
the other terminal. From the standpoint of extending the 
communication possibilities, there is great advantage 

20 in adapting the transmitting terminal to the function 
of the receiving terminal. 

Fig. 4 shows the protocol used for the communication 
according to the present invention and (A) shows a case 
where the transmitting terminal is a terminal that 

25 expresses text information by the character code, (B) 
shows a case where the transmitting terminal produces 
text information by the character code but converts the 
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text information into image information in order to adapt 
itself to the function of the other terminal when 
establishing communication, and (C) shows a case where 
the transmitting terminal produces text information by 
5 the character code and image information by the binary 
code and can transmit the mixed t ext- and- image 
information and at the same time, convert the text 
information into image information when establishing 
communication . 

10 Next , a mode setting procedure when the transmitting 

terminal establishes communication is described below. 
Fig. 5 shows the communication mode setting procedure of 
the transmitting terminal. The operator on the 

transmitting end pays no attention to the function of 

15 the receiving terminal. After a call is set and both 
terminals identify the ability of each other, the 
transmitting terminal automatically sets a communication 
mode in accordance with the ability of the receiving 
terminal. When the transmitting end tries to transmit 

20 a communication text produced by the character code and 
if the other terminal does not have the ability to receive 
characters, the transmitting end converts the character 
code into the binary code and transmits the text as a 
facsimile signal. As shown in Fig. 6, the conversion from 

25 the character code into the binary code is carried out 
by converting the character dot-matrix into a facsimile 
scan line signal. This method is the same as that of 



9 



receiving the character code to output for print to a 
pixel type printer. 

Fig. 7 is a block diagram of an embodiment showing 
the configuration of the transmission unit according to 
5 the present invention. The document information 
containing the produced text information is stored in 
advance in a document information memory unit 1. When 
a call is set for communication, the terminal identifies 
the function of the other terminal using a 

10 communication/ terminal control unit 2. If the other 
terminal has the function of receiving text, an automatic 
mode switch unit 3 makes a connection between c and b, 
sets the mode to the teletex mode or the mixed mode, issues 
a directive from the communication/ terminal control unit 

15 2 to make a connection between c and b, and sends out 
the information stored in the document information memory 
unit 1 as it is to the transmission path. If the other 
terminal does not have the function of receiving text, 
the automatic mode switch unit 3 issues a directive from 

20 the communication/ terminal control unit 2 to make a 
connection between c and a, converts only the character 
code information into the binary code information in a 
code conversion unit 4, and sends out all the pages to 
the other terminal as facsimile signals. A 

25 network/ terminal interface unit 5 controls interface 
between a transmission path 6 and the terminal such as 
an electrical signal level , impedance, or synchroni zat ion . 
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In this manner, it is possible to transmit the information 
from the transmitting unit regardless the function of 
the other terminal. By the way, the 

communication/ terminal control unit 2 is composed of a 
5 microprocessor and its operation is carried out by control 
operation programs. The document information memory 
unit 1 is a unit for storing produced text information 
in the form of the character code and image information 
is also stored in the case of mixed text-and-image 
10 information. 

[Effects of the Invention] 

As described above, according to the present 
invention, even if the other terminal does not have the 
function of receiving text, it is possible to transmit 

15 information produced on the transmitting terminal as a 
facsimile signal by converting the information into the 
binary code. As a result, communication patterns that 
cannot be established hitherto can be established and 
the effect is enormously significant because the area 

20 in which a mutual communication can be established can 
be enlarged. Further, only the addition of a ROM for a 
character matrix to the transmitting unit is required, 
therefore, an increase in the cost of the character 
conversion unit is small. Furthermore, the time required 

25 for communication is increased because the character code 
is sent out in the form of the binary code. However, this 
will bring no problem because the advantage that the area 



in which communication can be established can be enlarged 
is by far greater and the practical effect by the present 
invention is enormously significant. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 
5 [FIG. 1] 

An explanatory diagram showing an embodiment of a 
conventional communication pattern . 
[FIG. 2] 

A diagram for explaining a communication system of 
10 text information. 

[FIG. 3] 

A diagram for showing an embodiment of a 
communication system of text and image information 
according to the present invention. 
15 [FIG. 4] 

A diagram showing the protocol used for the 
communication according to the present invention. 

[FIG. 5] 

A diagram showing a communication mode setting 
20 procedure of a transmitting terminal. 
[FIG. 6] 

A diagram showing a character code/binary code 
conversion procedure of a transmitting terminal. 
[FIG. 7] 

25 A block diagram showing the configuration of a 

transmission unit in an embodiment of the present 
invention . 
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[Description of the Symbols] 

1 Document information memory unit 

2 Communication/ terminal control unit 

3 Automatic mode switch unit 

4 Code conversion unit 

5 Network/ terminal interface unit 

6 Transmission path 
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FIG . 1 

(1) T 

(2) R 

5 FIG. 2 

(1) T 

(2) R 

FIG. 3 
10 ( 1 ) T 
(2) R 

FIG. 4 
(A) 

15 (1) TRANSMITTING TERMINAL 

(2) T 

(3) R 

(4) RECEIVING TERMINAL 

(5) TRANSMISSION REQUEST 

20 (6) RECEIVING TERMINAL IDENTIFICATION (TTX) 

(7) COMMUNICATION MODE SETTING (TTX) 

(8) COMMUNICATION TEXT (TEXT INFORMATION) 

(9) TERMINAL CAPABLE OF RECEIVING CHARACTER CODE AND 
OUTPUTTING FOR PRINT (EX. TELETEX TERMINAL, MIXED 

25 TERMINAL) 

(B) 
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(1) TRANSMISSION REQUEST 

(2) RECEIVING TERMINAL IDENTIFICATION (FAX) 

(3) COMMUNICATION MODE SETTING (FAX) 

(4) COMMUNICATION TEXT (IMAGE INFORMATION) 

5 (5) TERMINAL CAPABLE OF RECEIVING IMAGE INFORMATION AND 
OUTPUTTING FOR PRINT (EX. FACSIMILE TERMINAL) 

(C) 

(1) TRANSMISSION REQUEST 

10 (2) RECEIVING TERMINAL IDENTIFICATION (FAX) 

(3) COMMUNICATION MODE SETTING (FAX) 

(4) COMMUNICATION TEXT (IMAGE INFORMATION) 

(5) TERMINAL CAPABLE OF RECEIVING ONLY IMAGE INFORMATION 
AND OUTPUTTING FOR PRINT (EX. FACSIMILE TERMINAL) 

15 



FIG 


. 5 




(1) 


START 




(2) 


COMMUNICATION TEXT IS PRODUCED 


BY CHARACTER CODE 


(3) 


CALL SETTING COMPLETED 




(4) 


TERMINAL IDENTIFICATION STARTS 




(5) 


THE OTHER TERMINAL CAR RECEIVE 


CHARACTER CODE? 


(6) 


CHARACTER CODE IS CONVERTED INTO BINARY CODE 


(6) 


MIXED TEXT -AND- IMAGE DOCUMENT? 




(7) 


SET TO MIXED MODE 




(8) 


SET TO TELETEX MODE 




(9) 


SET TO FACSIMILE MODE 
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FIG . 6 

(1) START CONVERSION FROM CHARACTER CODE TO BINARY CODE 

(2) CHARACTER CODE? 

(3) COLUMN OF TEXT INFORMATION FOR A ROW IS PRODUCED 
5 (4) CHARACTER DOT-MATRIX FOR A ROW IS COMBINED IN 

HORIZONTAL DIRECTION TO PRODUCE SCAN LINE SIGNAL SIMILAR 
TO FACSIMILE 

(5) SEND OUT TO TRANSMISSION PATH 



10 FIG. 7 

(1) TEXT INFORMATION 

(2) TERMINAL CONTROL INFORMATION 



FIG . 4 
15 (A) 

(1) TRANSMITTING TERMINAL 

(2) T 

(3) R 

(4) RECEIVING TERMINAL 
20 (5) TRANSMISSION REQUEST 

(6) RECEIVING TERMINAL IDENTIFICATION (TTX) 

(7) COMMUNICATION MODE SETTING (TTX) 

(8) COMMUNICATION TEXT (TEXT INFORMATION) 
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(B) 
(1) 
(2) 



TRANSMISSION REQUEST 

RECEIVING TERMINAL IDENTIFICATION 



( FAX) 
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(3) COMMUNICATION MODE SETTING (FAX) 

(4) COMMUNICATION TEXT (IMAGE INFORMATION) 

(C) 

5 (1) TRANSMISSION REQUEST 

(2) RECEIVING TERMINAL IDENTIFICATION (FAX) 

(3) COMMUNICATION MODE SETTING (FAX) 

(4) COMMUNICATION TEXT (IMAGE INFORMATION) 



